INTRODUCTION
The origin of Madagascar's highly endemic vertebrate fauna remains one of the great unsolved mysteries of natural history.
From what landmasses did the basal stocks of this unique and imbalanced fauna come? When and how did the ancestral populations arrive on the island? How rapidly did they diversify, and why? The most direct means of addressing these questions, and other enigmas concerning the evolutionary and biogeographic history of Madagascar's vertebrate fauna, is through discovery of fossils from a sequence of well-dated geological horizons.
Many fossils relevant to these queries have been discovered by paleontologists in recent years ... but many more are being lost to commercial enterprises, both foreign and domestic, that have little or no regard for the scientific significance of fossils.
The objectives of this essay are to 1) provide an overview of Madagascar's vertebrate fossil record and its importance, 2) raise awareness concerning the illegal collection, exportation, and sale of vertebrate fossils, and 3) stress the importance of keeping vertebrate fossils from the island in the public domain.
In light of these issues, we underscore the necessity for development of adequate repositories and support infrastructure in Madagascar to safeguard and display the country's vertebrate fossil collections; doing so would ensure the preservation and appreciation of Madagascar's rich natural heritage for future generations of scientists and Malagasy citizens alike.
MADAGASCAR'S TERRESTRIAL AND FRESHWATER VERTEBRATE FOSSILS
Numerous Pleistocene (1.8 million years ago [Ma] to 11,500 years ago) and Holocene (11,500 years ago until today) cave sites and swamp deposits scattered across Madagascar have yielded the bones of extinct vertebrates that lived before and during human colonization of the island, which began roughly 2,300 years ago. In recent years, paleontologists from a number of foreign institutions (e.g., Duke University, Field Museum, Fordham University, Stony Brook University, University of Massachusetts -Amherst), in collaboration with scientists from the University of Antananarivo, have unearthed the bones of giant tortoises, elephant birds, pygmy hippopotamuses, many extinct species of lemurs, and a variety of other interesting creatures. Although some of these bones are as old as 26,000 years (Late Pleistocene), others have been dated to as recent as 500 years, some 1,800 years after human occupation of the island.
The Holocene fossil record also reveals that the geographical distributions of several extant species of lemurs (e.g., bamboo lemurs and indris) were much broader in the recent past.
In contrast, the pre -Pleistocene Cenozoic (65.5-1.8 Ma) fossil record of Malagasy terrestrial and freshwater vertebrates is virtually non-existent, in large part because terrestrial sediments from this interval are rare or extremely difficult to access. The Mesozoic Era, however, has yielded an abundance of vertebrate fossils, from all three of its periods: Ma), and all documentation available to current and future researchers.
In order to legally collect vertebrate fossils in, and remove them from, Madagascar, collection and exportation permits must world's wealthy to be enjoyed by a few. They instead must be protected in publicly-accessible institutions, in Madagascar and elsewhere.
The woeful state of facilities for storage and display of fossil specimens in Madagascar itself also needs to be addressed.
Public research institutions such as the University of Antananarivo are in dire need of a state-of-the-art collections facility to safely store and maintain vertebrate fossils. Correspondingly, Madagascar would be well served if a national museum was built to display the educationally most significant fossils that have already been collected, and those to be collected in the future. Only then can the rich natural heritage of this unique island be fully appreciated by its own citizens, as well as foreign visitors.
